Regulation of copper/zinc and manganese superoxide dismutase by UVB irradiation, oxidative stress and cytokines.
We have examined the effects of UVB irradiation, oxidative stress and cytokines on the antioxidant enzymes copper/zinc and manganese superoxide dismutase (CuZnSOD and MnSOD) in HeLa cells. A single dose of UVB irradiation regulated dose-dependently the expression of the 4 kb transcript of MnSOD although it did not have any significant effect on MnSOD enzymatic activity. In contrast, UVB irradiation reduced both the enzymatic activity and the expression of the 0.7 and 0.9 kb mRNA transcripts of CuZnSOD. The cytokines TNF-alpha (1 ng ml-1 and 10 ng ml-1) and IL-6 (100 U ml-1) induced MnSOD activity, and TNF-alpha also upregulated MnSOD mRNA expression. Interestingly, genistein, a soy isoflavone and a tyrosine kinase inhibitor, was able to inhibit the induction of Mn-SOD activity and mRNA expression by TNF-alpha. Enzymatic CuZnSOD activity was depressed by a high dose of H2O2 while IL-6 or TNF-alpha had no effect on CuZnSOD activity. Our results demonstrate that, in addition to enzyme activity level, UVB irradiation can regulate the superoxide dismutases at the mRNA level. We also suggest that UVB irradiation, oxidative stress and cytokines regulate differentially CuZnSOD and MnSOD, and that the activities and expression of these antioxidant enzymes are controlled by distinct mechanisms.